REMARKS 



This Preliminary Amendment cancels, without prejudice, claims 1-8 in the underlying 
PCX Application No. PCT/DE03/01869 and adds new claims 9-16. The new claims, inter 
alia, conform the claims to United States Patent and Trademark Office rules and do not add 
any new matter to the application. 

hi accordance with 37 C.F.R. § 1.125(b), the Substitute Specification (including the 
Abstract) contains no new matter. The amendments reflected in the Substitute Specification 
(including Abstract) are to conform the Specification and Abstract to United States Patent 
and Trademark Office rules or to correct informalities. As required by 37 C.F.R. §§ 
1.121(b)(3)(ii) and 1.125(c), aMarked-Up Version of the Substitute Specification comparing 
the Specification of record and the Substitute Specification also accompanies this Preliminary 
Amendment. Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT AppUcation No. PCT/DE03/01849 includes an International 
Search Report, dated October 30, 2003, a copy of which is included. The Search Report 
includes a list of docmnents that were considered by the Examiner in the underlying PCT 
application. 

It is respectfully submitted that the subject matter of the present application is new, 
non-obvious, and useful. Prompt consideration and allowance of the application are 
respectfully requested. 
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DEVICE FOR WIRELESS TRANSMISSION OF A DEPLOYMENT SIGNAL 



Background Information F IELD OF THE INVENTION 

The present invention is directed to a device for wireless transmission of a deployment signal 
according to the preambl e of tho indopondont claim . 

5 BACKGROUND INFORMATION 

German Patent Application No. D E 100 46 695-A4- describes a device for wireless transmission 
of a deployment signal, which transmits the deployment signal over a first path and a 
redimdance signal for the deployment signal over a second path. Deployment then occurs on 
the secondary side only if both the deployment signal and the redundance signal are recognized 
10 on the secondeiry side. 

Advantag e s of the Inv e ntion 
SUMMARY 

15 Tb eAn example device according to the present invention for wireless transmission of a 

deployment signal , having th e f e atur e s of the ind e p e nd e nt claim, has may have the advantage 
over the related art that there are two processors on both the primary side and the secondary 
side, these processors being configured in such a way that they exchange data with one another. 
A high degree of redundancy is thus achieved on the primary and secondary sides, resulting in 

20 reliable deployment of the restraining means such as an airbag or a seat belt tightener. The 
redundance signal and the deployment signal may be analyzed separately. 

Th e m e asur e s and r e fin e m e nts r e cit e d in th e d e pend e nt claims p e rmit th e d e vic e for wireless 
transmission of a d e ployment signal named in the ind e p e ndent claim to b e advantag e ously 
25 improv e d. 

It is may be particularly advantageous thatif the primary side is situated in a steering column 
and the secondary side is situated in the steering wheel. The device according to the present 
invention is then suitable for wireless transmission of a deployment signal for an airbag in a 
30 steering wheel. 
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It i smav be furthermore advantageous thatif the primary side is situated in the vehicle chassis 
and the secondary side is situated in a vehicle seat. The device according to the present 
invention is then particularly well-suited for removable seats for which wireless, in particular 
inductive, transmission is particularly well-suited. 

5 

It i smay be furthermore advantageous thatif a first transceiver for wireless transmission is 
situated on the primary side and is connected to the two processors situated on the primary side, 
and on the secondary side a first transceiver block having a first processor is connected to a first 
terminal of a triggering element and a second transceiver block having a second processor is 
10 connected to a second terminal of the triggering element. The transceiver is responsible for the 
conversion of the signals to be transmitted with respect to frequency and amplitude. The two 
transceiver blocks are situated on the secondary side for connecting a block to the high side and 
the low side of the triggering element. 

15 It t smav be furthermore advantageous featif the first transceiver block receives the redundance 
signal via a first winding, and the second transceiver block receives the deployment signal via a 
second winding. The first winding may be assigned to a power transmitter, and the second 
winding may be assigned to a data transmitter. As an altemative, it is possible to use a single 
transmitter having two windings on the secondary side. Electrical filtering may also be 

20 provided for separating the deployment signal from the enable signal. 

Finally, it i smav be also advantageous tbatif the first transceiver block generates a supply 
voltage and closes the high-side switch when deployment occurs, while the second transceiver 
generates and monitors the power reserve and closes the low-side switch when deployment 
25 occurs. 

Drawing 

BRIEF DESCRIPTION OF THE DRAWINGS 
30 Exemplary embodiments of the present invention are illustrated in the drawin g figures and 
explained in greater detail in the description that follows. 

Figure 1 shows a first block diagram of the primary side of th ean example device 

according to the present inventionj-and. 

35 

Figure 2 shows a block diagram of the secondary side of the example device according 

to the present invention. 
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D e tail e d Description of th e Ex e mplary EmbodimentG 
DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 

New airbag generations have a high degree of redundancy in their electronic systems. The 
5 microcontroller, as a processor, which performs the analysis and executes the deployment 
algorithm, is also connected to a safety semiconductor, which also inputs and independently 
checks the sensor data. Deployment of restraining means occurs only if this safety 
semiconductor also determines deployment, as long as this is also detected by the 
microcontroller. Various watchdog monitoring imits and other safety structures may also be 
10 provided in the triggering circuit. 

According to the present invention, the redundancy of the processors, which is achieved using 
the safety semiconductor and the microcontroller, is extended to the secondary side. On the 
primary side, a transceiver is connected to the microcontroller and the safety semiconductor 

15 acting as the two processors, the transceiver being typically connected to a secondary side via 
two transmitters, one data transmitter and one power transmitter, the secondary side being 
situated in the steering wheel or in a removable seat, for example. The secondary side has a 
transceiver block on the high side and another transceiver block on the low side of the 
triggering element. A processor, connected to the other processor via a communication line, is 

20 situated in each transceiver block. Redxmdancy similar to that of the primary side may thus also 
be achieved on the secondary side by using the two processors. 

Figure 1 shows in a block diagram the primary side of the device according to the present 
invention. A transceiver ITIC is connected to a microcontroller pC and a safety semiconductor 

25 SCON via two data inputs each. Microcontroller pC is connected to safety semiconductor 
SCON via a line SPL Furthermore, a data output of microcontroller \xC is also connected to 
safety semiconductor SCON via a line ECLK. A line VZP for voUage supply is also connected 
to transceiver ITIC. Transceiver ITIC is connected to a power transmitter 1 via a first output 
and to a data transmitter 2 via an input/output. Power transmitter 1 and data transmitter 2 are 

30 both transformers. 

Transceiver ITIC provides the voltage and frequency for power transmission, as well as the 
voltage and frequency for the enable signal in the redundancy path via power transmitter 1 . 
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Fxuthermore, transceiver ITIC contains means an arrangement for data transmission via data 
transmitter 2. Such m e ans ar e arrangement may include, suitable drivers, for example. 
Microcontroller \iC outputs a deployment signal Fl and diagnosis signals F2 via transceiver 
ITIC. The responses to the diagnosis signals, which are transmitted back to transceiver ITIC by 
5 the secondary side via data transmitter 2, are then relayed to microcontroller liC, which then 
checks and determines the reliability performance of components, in particular of a triggering 
element. Safety semiconductor or safety controller SCON analyzes sensor signals 
simultaneously with microcontroller yC to detect a deployment situation. If controller SCON 
also detects a deployment situation, SCON transmits an enable signal to ITIC; if the safety 
10 semiconductor does not detect a deployment situation, controller SCON transmits no signal or 
a disable signal. The signals relayed by transceiver ITIC to the transmitter(s) are then relayed to 
the two secondary-side processors for analysis. 

Figure 2 shows a block diagram representing the structure of the secondary side of the device 
15 according to the present invention. A winding Wl of power transmitter 1 is connected to a 

transceiver block IRHS and another transceiver block ITLS. A winding W2 of data transmitter 
2 is only connected to transceiver ITLS. Transceiver IRHS is connected to a switch 201 and a 
triggering element Z. Transceiver IRHS is connected to transceiver ITLS via a double line SPI 
(serial peripheral interface), i.e., a serial data line, enabling the two processors yC, situated in 
20 the transceiver blocks, to exchange data. The two transceiver blocks IHRS and ITLS are each 
connected to a power source 202, here a voltage source. Transceiver ITLS is also connected to 
the ignitor, specifically to the low side, as well as to a power reserve ER, which is directly 
connected to a power IC (power semiconductor) in transceiver block ITLS. Transceiver block 
ITLS has a low-side switch 205, typically a transistor switch, which is closed in the event of 
25 deployment. Transceiver block IRHS has a high-side switch 204, which is also closed in the 
event of deployment to trigger triggering element Z, an ignitor, for example. Furthermore, 
transceiver block IRHS has an analyzer module 203 for detecting switching signals of switch 
201. 

30 Redundancy for improving bidirectional conmiunication via line SPI is achieved on both 

primary and secondary sides via two microcontrollers yC. Microcontroller yC in transceiver 
block ERHS is used for reading steering wheel switch 201 and optionally from sensors. 
Furthermore, the supply voltage is generated here by power source 202 and the power 
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transmitter, and high-side switch 204 is closed in the event of deployment. The power reserve 
in capacitor ER is generated and monitored in transceiver ITLS by component PIC (power IC), 
and low-side switch 205 is closed in the event of deployment. The ijC in ITLS also organizes 
the data transmission to the primary side via winding W2. The processor in transceiver block 
IRHS analyzes the enable signal which is transmitted via winding Wl. The enable signal 
indicates whether or not SCON has determined deployment. Processor pC in transceiver block 
ITLS analyzes the deployment command which is transmitted via data transmitter 2 and 
winding W2. If both processors in transceiver blocks IRHS and ITLS determine deployment 
based on the signals, only then is triggering element Z triggered by the closing of switches 204 
and 205. For this purpose, either the power supply via winding Wl or power source 202 and, 
optionally, power reserve ER are used. 
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AbGtract ABSTRACT 



A device for wireless transmission of a deployment signal is describ e d, which has . The device 
includes two processors (SCON, ]iC) on both the primary side and the secondary side, which 
exchange data with one another. A high degree of redundancy is thereby achieved. The 
wireless transmission is preferably carried out as inductive transmission. 



(Figur e 2) 
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